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(nS)− neV · ∇φ = nCW ,
ÂÃSÄ














w~m¶xzjm  rs~m~m}'m~»³~zw  rsm}Sxw~}  v|w~'v|w~r|w~}
{Umzwyxz{Æ





V = D11(W )∇ log n + D12(W )∇W + D13(W )∇φ,
Â¿Ä
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w~}  j'{v|mBw~}  mw  
E = −∇φ, ∇ · (∇φ) = −e(ND −NA − n + p)
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, J sn =
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É{Ç»'¸¹{l Â¿oSÄ»|Â¿ SÄw}  Â¿ IÄ@»ÇLm6mw~rsvs£~mx
dsn = λdn + kBλ
Wdun ,
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νn = kBTn log n + kBTnF (W ),
ÂfSÄ
dνn = kBTnd log n +
(
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2L11ϕn + eL21, A22 = e
2L11ϕ
2


































































γ − ϕn + χ
)2







w~} 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w~}  xj'm%r|jSx6j w~}  r  m
CW
xml ÂfSÄ}mm  m  xz{¶µml{e{xzj'm  µS Â¹t'µr|Ä'vsr|}'mﬀw}  xzjr|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	r|t'mu	´²Hvsmx{·xwxr|)U{~xzm}Sxzr_wv´Âf{}Sxz{t'B'vs{~x@Ä@Æ
óó:ãQ úÀøùý











































 Polarization Drain-Source  in Volts 
 METAL-SEMICONDUCTOR FIELD EFFECT TRANSISTOR  MESFET -ET Model 
mesfet5   VG=0      ET-STRATTON
mesfet5   VG=0         ET_ANILE
mesfet5   VG=0  DRIFT-DIFFUSION
































 Gate  Potential  in Volts 
 METAL-SEMICONDUCTOR FIELD EFFECT TRANSISTOR  MESFET -ET Model 
ET-STRATTON      VDS=1.0 VOLT
ET_ANILE         VDS=1.0 VOLT
DRIFT-DIFFUSION  VDS=1.0 VOLT
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φ = φint + Vapp ,
Â ÀÄ
ϕn = −Vapp .
Â SÄ
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{}Sxwx
φ = φint + VB + Vapp ,
Â SÄ
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φint
rsxzj'm{v|txr|{}{¸
F (φint) = e(n(φint)− p(φint)−ND + NA) = 0 ,
ÇBj'mmxj'm Rt w~r­½Ë m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W = W0, on ΓD,
Â SÄ
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 Polarization Drain-Source  in Volts 
 METAL-SEMICONDUCTOR FIELD EFFECT TRANSISTOR  MOSFET -ET Model 
mosfetl   VG=0      ET-STRATTON
mosfetl   VG=0         ET_ANILE


















.! 2 !1.1.ﬀﬁ5 /ﬁﬀ 1 !.  1 ﬀ%&# %(  $.1.ﬀ"%&# 2'46784)9
#, 2 734 9 , ""!ﬁ.* ", * 2'4

*0&!ﬃ", #ﬁ  ﬁ#! %&ﬁ /%$, 1 .    ",# .ﬃ 1ﬀ/# ﬃ!








 ! 2 ! 9%&&! 
	
 -","# .ﬃ1ﬀ/#  /%,ﬂ( %&ﬁ #,+%&ﬁﬃ, ﬁ81.1.. ﬀ  ﬁﬃ%&* 1ﬀ/!! #
2 ﬀ 1
	
! "#!6%( 7 .# .ﬃ 4 1ﬀ/#$ /%, ! $ !% 1.1.) # #, 4>!$2' #"! ",-.ﬃ%&ﬁﬃ! & "  ﬁﬃ





# .1ﬀ!)	 %&#%! %&# 0ﬁ* %&1.ﬀ *0#, ﬁ#! %&ﬁ .# ! ﬀ"%&#,#ﬃ%&ﬁﬃ!* 1ﬀ% !  ﬁﬃ %(3 /%&/# 
,+ 0ﬀ%&#!
 
%&#$.#%  25" !9ﬁ/%$,# !  ﬃﬂﬃﬂﬃ( ﬂ*,ﬂ&('! ﬂﬂﬀ $ ﬁ.# ﬁ'()ﬁ1 ﬁﬃﬂﬃﬂﬃ#!
 ﬀ !)	%&#%!- %&# 0ﬁ* %&1.ﬀ *0#, ﬁ#! %&ﬁ.#'!ﬃ ﬀ"%&#,#ﬃ%&ﬁﬃ!*1ﬀ% !  ﬁﬃ %(   ﬁﬃ%$,#ﬀ%&#'ﬃﬁ/!.#
 /%&/#$ ,+ 0ﬀ%&#!
 
%&# .#+  2'"ﬃ ! 9ﬁ/%$,# !  ﬂ&ﬂ&ﬂ&( *,# ﬀ# $ ﬁ.# ﬁ'()ﬁ1  ﬂ&ﬂ&ﬂ&#!
,ﬀﬀ !)	%&#%! %&# 0ﬁ* %&1.ﬀ *0#,/.-,-ﬁﬃ%,$#0 ﬀ 1 /%, 10( %&ﬁ6!.1.ﬀ"%&# !ﬃ ﬀ"%&#,#ﬃ%&ﬁﬃ! #,!ﬃ.  1 ﬀ%&#
%( 1ﬀ"ﬁﬃ%&# , 
ﬀ""!2  ! 25 !
	
  1"! "!  ﬂ&ﬂ&#-  * %ﬂﬃ"+'0/
 %& #10 .1ﬀ# #,5%&#!&ﬃ, ! ﬂ&ﬂ&#ﬂ!
,$ﬀ !)	%&#%!ﬂ !.  1 ﬀ%&#/%( !.1.ﬀ"%&# 254 734 92 . #%&# 0ﬁ* %&1.ﬀ,-ﬁﬃ%,$#0 ﬀ 10/%$, 1 *0&!ﬃ",





.-!!  ﬂ&ﬂ&ﬂ(-'$* '& ﬃﬂ#!
/'!
	
! ﬃ#3 !-4ﬂ5678-9;:<5>=@?.ACBEDF9<7G$HJI5.:GKBML,INPO/DQGKDF9<I81R :#6DS9E: O/DQTVUGW7XSDSI8ZY0$ ﬁ.# ﬁﬂ0 ﬀ#ﬁ #\[ %&ﬁﬃ3 !
, 

 ! 2'%&# ﬁ#01"! 25%,]1ﬀ"! ,  ﬁ#! %&ﬁ/,_^)`#ﬁ  ﬀ , "! !ﬃ  "%&#,#ﬃ ﬁﬃ!a` , "!&!ﬃ  ﬃ%&b+%"!/













 &, ! "!

ﬁﬀ! )%&1"!,ﬂﬂ ﬁﬀh.ﬀﬂﬂﬀ ﬀ. ﬃﬂﬃﬂ$#!
)&>i#
	
* ,1.1 $ !W  %&#,_

!W #,j% # ﬀ#!  !Wk^
	
# #ﬁ . ﬁ#! %&ﬁ /%, 1 ( %&ﬁ !ﬃ ﬀ"%&#,#ﬃ%&ﬁﬃ!
, ﬁ)
 ", ( ﬁﬃ%& li%&1.ﬃm"# #5,+ 0ﬀ%&#$^W$nYoO-X(7XpY=@?.ACBY/q/r  ﬃﬂﬃﬂ$( ﬂ&ﬂﬀ ﬂ#ﬂ!
)ﬂ>i#
	
* ,1.1 $$!W #,s  %&#,_










(0=! $%$/	 !2 ﬃ%&#$Z4f8JDxTfy-NﬃI6C:ﬃ5z:8Z:NF{A|}XSNﬃ78BpyIN#X~TﬀI!5.:G$DQ8|
9#GU5Dx8{V8-I8y7N'7.<IGKDF9#DSXSA78-5h8ZI8|pT7@:GxGDF7815DB#XSNED(UXSDSI81:Sf:ﬃ9,XQB 4)4)4 %&# 4 1ﬀ"ﬁﬃ%&# 
ﬀ"ﬂ& ﬃﬁﬃ!










%&  1 ﬂ* #ﬂEw0ﬂﬂﬀ ﬃﬂﬃﬂ( !
)>	 ! $ﬁﬃ%&#$RhD gUBEDFI81I'L~?IX78-5V9<IGW5:Gb:ﬃ9,XSNﬃI8BDx8B,:TDF9<I8-5U9,X(INPﬃ7NNDF:NEB

.-!!	













 * 1.ﬀ!ﬃ .#> #$ﬃﬁ#0ﬀ%&#0134 ,-.ﬀ%&#
)$  !	 ! , % ﬁﬃ%$%&6#,

!2 Cm  ﬁhI8g#UDxGDF#NEDQUTt?:NTI5A8-7TDF9B S %
 ﬁ

 * 1.ﬀ ﬀ%&#!~ #ﬂ!W/ #
[ %&ﬁﬃ3  ﬃﬂ ﬂﬀ(
)-'!% ! 2 &!ﬃ 1. #, !@	 %&#% $ #,%ﬂ
	
! /%&* .1..p , ﬁ)
 ", ( ﬁﬃ%&  ,-ﬁﬃ%,#0 ﬀ /%$, 1 %(




) /7 ! i ﬁﬃ#m,m"(2 ! 7%&ﬁ.# ! 25 ", #, f$* ﬁﬀ, 7 .# .ﬃ64 1ﬀ/# 82'%$, !!$ ﬁ.# ﬁ ﬁﬀ"! .#
 
%&  ﬀ%&#01
2 ﬀ"! ﬀ0$ ﬁ.# ﬁ'()ﬁ1  ﬃﬂﬃ#- !




 /#$ﬃ",1&  ﬁ#  #5#,;  ﬁﬃ%&ﬁ $ 1...#/25%, ! .#  %&# 1..# ﬁ
2'"ﬃ0# ﬀ"! 
	
2  $ ,-ﬀ"!.#
	
  1.ﬀ", 2'ﬀ"! 

 .1 &, 1.    ﬃﬂ ﬂﬃ#!
,ﬂ&
 
 !7  ﬁﬃ[?!

  ,(!  ,!ﬃ!;`" !ﬃﬁ^ ! ﬂ ﬀ, 





(0=!$%$~8Z:NF{A TI5:G B$L,INfI8Z:| 9;7NEND(:NfXSNﬃ78BpyIN#XoDQ8B,:TDF9<I8-5U9,X(INP5.:6DF9;:EB# .#
O:#TVDF9<I8Z5U9X(IN;B y7N#X 9c 2
	

 %&1) /"!6.#2 ﬀ"! #,.ﬃ!
	









.!?!0  .ﬃﬂ",-.ﬃ%&ﬁﬃ!  ﬃﬂﬃ+  !  ﬂﬀ!w0ﬂ&('0!
,ﬂ  ! 1.* ﬁﬁﬁ~4f8-7GACBEDxB78-5sBEDQTVUGW7XSDSI8 I'L>B:TDS9;I8-5U9,X(INﬁ5.:#6DS9E:EB@0 ﬀ# h # [ %&ﬁﬃ36$ ﬁ.# ﬁ'
)ﬁ1  ﬃﬂ .!
óó:ãQ úÀøùý
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
